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PROBLEM TO BE SOLVED: To provide a retardation plate capable of attaining a quater-wave plate with only 

a sheet of film extending over total visible ray region and further having improved flatness. 
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retardation value measured at 450 nm wavelength (Re450) is in 80-125 nm range and the retardation value 

measured at 590 nm wavelength (Re590) is in 120-160 nm range and which is film formed with a co-casting 
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^^i^^a-^^y ^s-g-^ixSo jK^/S^f*^ 3 »M 
12^x^f;Vi^M(-ll x^^^w-^ ^nt 0 
y^^yuy— -<y^)t:/l/^- h s y^/l/Tir^— 

2-=- h^-yxf/i/rtf'- h, 2-^ h^yx^y- 

40 ^b<. 1 Xh^^t^miy^V^\ '^P^lt&tlt 

wtmik*m<z>**BjL*& , ^ a /y > icg^ $ nt v ^ 5 

2 5Bi7 5 : t/i/%T'fc5:t#JfSt< > 3 
0 75M7 OW/otfc^C^^^SK, 3 575M 
6 5^%T^5: 5>^»*L< , 4 075^6 0 

[0 0 3 1 ] UV^*«»j«i 

50 *sB«aK-t<o«ij!E<o»-&«fit-eifooT. 
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<nmmt tTiiRfi^^ 5-7^h ^m^nr 

3 0 — 17 0°C<DT/ls^— yls*$£Tf$,&&3 0—170 
[0 0 3 2] SSH<£>j§S£tt:. »,£^3 0—17 o^cor 

/i, 3— /u*5j:ix»jtetf 3 0-17 ox:<Dmit7Km^hm 

fi£ft5o Tyi^=i— y^H— flfi-CfcS^ fc^ s *f*bV\ T/V 

*— »—*=iR^v^i*ix-e«>o-ct> <fcv\, ta< 

3— yKBfclfcltt, *9/—A' : 6 4. 6 5t) . 

^9/ — As : 7 8. 3 2 5t) . 1 -/n/V- 

^ : 9 7. 1 St) . /U (*,£ : 

8 2. 4t) . 1 -79 S^-fr : 1 1 7. 9 

°C) , 2-79/— m& : 9 9. 5*C) . t -79 

/—A* : 8 2. 4 5t) . l-^>-*y— A- 

jS : 13 7. St) „ 2 — y ^~As — 2 — 79 J — As (B 

: 10 1. 9<C) fcit/v'^nA^t;^ 
16 1t) tf«<&*ft3 0 2ti^ 

: 8 0. 7°C) , ^=**V (6 9t) , ^Vl?^ 
(8 0. It) , («,£ : 1 1 0. 6^) 

tf^U^ («,& : 1 3 8. 4-1 4 4. 4t) 

[0 0 3 3] Effil^M^l^li, «— <0*«t* 30- 

9 5ff%tS^rtmt<, 4 0-9 0S*% 
**n5^ttfJ:9»*t<, 5 0-9 0fi%^ti 

5r.t*3Eic#*L<. 5 o-®*%^4ti^>r. t^ft 
fc»4Lv\ »z:o*«tR^*=(D»j)ttt, i-4 os 

9 ;—>\s/^9 J— /V (X/ (7 0-X) /2 0/5/ 

f^^f/v^r h V/T-tr F ^/y ^ y — y — /!✓ 

(X/ (5 0-X) /2 0/2 0/5/5, . 
t/i/n^7^l/- h/Tir h//Tir hgl^y *f-As/ 
=-9/-* (X/ (7 5-X) /2 0//5, ft 
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*y7^/*9 /k/^y — /v (x/ (70-x) 

/2 0/5/5, WMW s ^D^7i>l/-h/Sf 
^> ^/i^^rl^/Ti? h >/y * y — >\s/x-9 / 
—>V (X/ (60- X) /20/10/5/5, ffg 
SB) . t^a^7yl/- b/1 , 3v?t*y7y/'> 
^ ^ihy >-/y ^/v^/v^r V V/y 9 / — /U/m 
/l" (X/ (55- X) /20/1 0/5/5/ 

5, «*as) ^»*uv^*-&fo^r-e&5o ::t*xii 

10 t/vo- JXTv'U— - h<7)®SgBS:^fcL, 10 — 2 5T- 
fc5:i*ffSL<; 15-2 3-CJ)5rt355»i:»* 

[0 0 3 4] ^StHJSfe-eaUHt-t-SfcfcKlfflV^^^n — 

x%z> 0 -mt&fzjjmtK. o'CEJLbcoisft (^m^/c 

20 5^1St^o tf?y ^-CDSte, 10M30fi%t 

*>5^i*$bic»*bV^ 0 «««« (i*jBE) *K 

jgii. «a (o7! ? i4o < c) -e*y^-t#«*«EfcS: 
[0035] #^i«^aii^it^?,Mtant 

*LV\ 0J*Ht. v>^^y ^^^^ P co^SgS^fflv^5 
40 :i^^ 0 *fc, S*o^8SJw>^i — he— ^-§r 

50 fc, *«tSffiT-SiJK-r5fc^^fflV^^ K— ^WWEtt. 
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[oo3 6] ^s^sfe^ vmmtsft&^^v—^T 
i/u-hmm (k-^) commit ^nmmm\^^^m 
s^ti, HTm^t^o ^-rm&i&mcD^js. (-1 o 

T^^-jUfZ ¥<DtfMmmt£ if) Sr^D bTt> <£ 
*$J-efc3 0 h<Dgtts ^(DU^ 

[0037] m&m*- i o o- — 1 ot m^. 

b<tf-8 0~ 1 0°C, 

2 0T\ ft)^L<(j:-5 0— 3 0t) ^<££P£n 

7 5t) ^ft^b/t^^U-^y (-3 0 

— 2 or) *-T?H*-C£5 0 -OJ:5^aJ-t"-5^, 

«Swt^n^ri/i/- h^^ttflg«£*fcfc£. £ff 
Jfr*P»*f4. *VM5i?*F*bV^ 1000 

Ctt^rO — 2 0 0°C (£F* b< ttO~ 1 5 Ot, £bt- 
#3;b<tt0-l 2 0t, itffil<(tO-5 0t) 

Ht5**ift5 0 ^ffl**-#e^5t£it-et> 
[0 0 3 8] jfcas* *«p^^-e*«*&ttft*p. to 

^i^T^5o ft»S#;£i£l;::^-Ctt. »*P«F<^SHr 

5o iojE^itjqteSrSiife-rsfcft^tt. ffimtts** 

[0 0 3 9] *3§9!<0 K — "T^CQir/t'D — T \s \s — 
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< i 1 1>^. feWLk<Dm\z&mm**ftxmm*m&z 

**^bWai«*«Sr#5*ft (Mill #P!¥4-2 
10 5 9 5 1 1 , Jnf»bfci&»«»S3!Sr/X/u^ 

#ffii"*ffi (#Jx.H USP|2, 5 4 1, 0 12§, 
1^2, 8 5 8, 2 2 9t, Ir)3?4, 4 14, 34 1 
^% ^$4, 5 04, 3 5 5##W»»«fc£fc|E«W> 

[0040] mmzmmzVcf^x&m^/i'tzifwm 

h*iKO«iaK:ttl6*Wia»«^0. OOSmm^l 
"C. 0. lmra&lTC)7>f/l/^^V^bi^, $?>^ttjffi 
#«iStt«tfSO. 0 0 5mm*», 0. O 0 0 5 mmJ£Jt 
ltfc^7^/^^^-5r^^f b< JflV^*l* 0 
-£r<7>#£\ 16kg/cm 2 &iT (^Kttl2kg 
/cm 2 £AT, 35Kl#*b<ttl O k g/cm 2 «T, 

#Wtl<(i2kg/cm 2 EAT) (nWMJZJjXMi® 

vxmm-r^^t^m^v^\ -(dmm^xv 

^^mxmWiZtiZ^ W5 0/i mSrSx: 5 S»tt 
30 ®«2 5 0mm 2 %fzi V *f lOi^i^t, $t>^ 
li5-5 0/im(7)SWIi2 5 0mm 2 Sfc9 200 

<H3t«^^MB!l^^S»«£ (asa3fe«"CffiF*3 0{») "C® 
^LTfi^ 0 2 5 0mm 2 fciS It S 7-4 
/^ffif^lOSgfilB^2 5 0mm 2 ^i^fo^^ 
»0*Sr*iT^bfcffiS:l InlcoWffiffii: 5 0O 
40 Wffitt&^bfc^*fe<7>»t^bfct>0-T?fc5o 
[004 1 ] *^^n-X7v'I/- h^^^rfflV^ 

^Tv'i — h^^/^SrM3g-r^^ffi&^ISiitt. 

50 fc&mmxzzMfcmfem^tf^&mvxto&my 
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[0 0 4 2 J £1\ W8bfct;un^7v/l/- h«« 

io-40%ti6J;9 f^igft £P«-r 5 r t 

fc«t5iS«HS3j:Vft«fcfr«fefcov^Ttt. *S#fF2 3 3 
63 10f, 02 3 6 7 6 0 3^ 1^)2492078 
■S\ |i)2 4 9 2 9 7 7^ 1^2 4 9 2 9 7 8^ P3 2 6 
07704^|?|273906 9^[r)2739070 20 
■§\ 2?H#fF 6 4 0 7 3 1^ 1^17 3 6 8 9 2 %-<D&W 
SB#, #<&B3 4 5-4 5 5 4^ 1^)4 9-5 6 1 4^ 
45BBH8 6 0- 1 7 6 8 3 4f, 1^60-203430 
16 2-1 1 5 0 3 5 *<&*4*«KiE*fetfS*>5 0 K 

[0043] &ffimm*m^&m&izn* xwi^comn 

Tisu—h Sr^tp««Sr-tti-PnflEK S*T«Ji Sit:* 
/5^7^/^^fit-tt)«i:<, «x.tf»H!lB6 l -l 30 

5 8 4 1 4f, 4#HH¥ 1 - 1 2 24 1 9^ i i 

- 1 9 8 2 8 5^ *^IE*co^feS:ffiV^S^i:^-e 

i^SIt ^ I i o T {> 7^f yi/Ajk IT t> J: < , M 
^ltf#^Bg 6 0-2 7 5 6 2f, #P)Bg 6 1 -9 4 7 2 
4 -§\ #5fjBH 61-947245 -5§\ #gf!Bg 6 1-10 
4 8 13-?-, #PfBg6 1 -1 5 8 4 1 3^ - 
1 3 4 9 3 3-§-. \zmifc(Djjmxmi&X% 5 0 *fc, # 
BUB 5 6 - 1 6 2 6 1 7*fcR*^*tt«ir^n— *T 
^U-h^in^M^/VP^Ti/l/^f^ 40 

[0 0 4 4] ^fcllffiO^SnSr^T, ^— ?>ife£n 

^5rffittfcJ:<, fl»J*Lff#^BS4 4-2 0 2 3 5 
5i?^n— ^Tv'U— hSfflgttPI— <o«?K-et> J:v^b. 

5 -t^n— ^7i/i/- hmmxt>£\,\ mm so 
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[0045] -fe/v-n— ^tvu— vy-i /isJ*Kn, mat 

-V (TPP) *5j:tfh ]) ? h (TC 

P) rtS^*;h,3o ^/V/Ky»x^r;i,ttt(l 

^/u^^-^x/bcoM^Ci. ^f/i/7*l/- b (DM 
P) , *J=-3-t\s-79 V (DEP) . v^^vu^u 
— h (DBP) , VHrZ^tvyZ h (DOP) , v> 
^ai^yw^^u— h (DPP) *3j;tf^J.^i^*i/yu 
y?U—h (DEHP) d«**na o ^^v^^x/u 
CDWvIte, O-T-fer^vl-^^^ :n^vV- (OACT 
E) 15 itJfO-Ttf yu^xy» h JJ (OACT 
B) tf$-g-**l5o ^COteco^/^/K^^^^^/KD^i]^ 

t/^v/yK^^^, i^o h y ^ y >y h^^^/u^ 

^tl^o V^/VSfe^^^/^^TSJlSRl (DM P s DE 
P. DBP. DOP. DPP. DEHP) 75W*b<ffl 

^^DSJi. ±/i-u—^^^ J r/U(Djk(D 0 . 1M25 

[0 0 4 6] ^:jVxi—y,T-y\y—Yy^;VMzn^ £fc 

t>iV\ ^fcKJhfflKoV^Ttt. «fBB¥3- 1 9 9 2 0 
1 1^5-1907073-^, 1^5-194789 
1^5-271471-^. 1^16-107854 %-<D& 

»E (K-^) COO. 0 1»ilftl%"C*)5:iWS 
L<, 0. 0 171^0. 2ft%tfc5^W^b^ 

*Lv\ SRJni*dso. oitt%*i-et)5i, 2Sittt 

> (BHT) . hy^y/l^T^ (T B A) SrWS 
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[0 0 4 7] t/l/P- XT is h7^/UAir^ KM 
;(JDLTt> £l\> ^7K«S:*i-^*«-t Ltli, 

■HH-fi** (K-^) (DO. 0iMl0fi%^ 
SK, 0. l75S5S*%d5$t>^ifSL<, 1»5E 
3 Ll\ 

[0 0 4 8] t/l/D-77^l/-h7-f/VAH[t ©jg 10 
SLXfrt!) iCoV^-CttWBBspl 0-4 4 3 

■So 

[0 0 4 9] t/UD- ^TS'U— N^WA-Ali, 

waistei-SiK&^ftwfi^n y *5 t.vm.ttfo<r>m 

lE-efe-Si, 5Ky-^— «^iE|pIbfc^fPilc:®Sf^ig< 20 

®#T«Pf4, n x >n y z t45. r*l 
x < 4 9 , z t>/h £ < 3 *> 

-So r*UC«fc»K 0. 3^ (nx — nz) / (nx — n 
y) ©K#$TW5H-S££a*t?#5. Sfefc* (nx- 
nz) / (nx-ny) =S 2 (73K#Sr«^-r 5 fctf>}= 
14, — $ftM#<D®#^f*Sr*J»i-5* i > fcSVMSTW* 

£F£L<I4 (nx-nz) / (nx-ny) Wffitt 1 £J( 30 
_h2tl.TT-fc>), ±«?£?*L<i41. 2K±1. 8«T 
ftt>£?;£L<f4l . 4«il. 6UAT-CfoSo 

®#ia«i4^y <D#?xm&mMi. •? 1 oT^-tat; 

Sa«iiftft'ftjaaEH:*l63fe3tJIH*W- (DSC) 

0t/mi n Lfc £ 

#&a?tt<HrU:»JIBH:*v ^» 1 4 0 

iHifft)tiTt><t< , ^Mtfeott, 5i^a-efc 

5IiiiSSU\ **«J^I4@#B8BgK (L) tf5m 
(W) ?>Jt (L/Wfg) riS2. 0£*_t, 5. 0«B ! e 



#B8 2 002-20241 1 
20 

-|W-AT-fe-5#-£\ 0 75ig5KS%-efe5* t*s^FSL 
<, 0»I2fi%ffe5It^$bl^tU\ 

<, 1 0M50li%t*fc5riiS$f 3 |:$fJt< > 
1 075^4 Oftyotfo^rt^f^^tV^ 

[0050] M#^atfc7-f ^^m^mvxhSi 

^SmUfei. K> 2 O'Ctev^fi^b 1 0<Ci«W&*T-fr 5 
r i: $ uv \ «i£Lai$ntt 1 *MIU#S 3 ftfflXh -5 

#$IX, lg>ra751gl^MT-fc5r fc*s*fc#*U 

<fc 5 4^APl^T?fco T ft V \, 

[0051] [RM3t«] a./4«i (.mm) m%mt 

t&5i tS:S?te-r5, X/4«coSF*9<oiltBtftco^ 
«j£3rfa£ (Sift) «3t»«3«3t«i:ro^l*tt, 4 175 
14 9" t^Jff^U<, 427JI48' T-fc5 

:i«0»tl<, 4 375M47" -CfcSi 

-^7^^A$rfflVNTM3t-r5o (BKl) 

(K«) mxm(Ditt><9\zwMmyt&i*mmisXh3: 

[0 0 5 2] [^*t^^ B B B ^^*^-]|21 1 14, ^M«h b b 
^^5!f^ro**6«j4*^Sr*-r«S;ia-Cfc5 0 sue* 
•rH*tSfg B %***^l4, T*»bWfc, T£E (1) . 
SWm^ (2) , TEIS1JK (3) , ^ B B B ^ (4) . ±M 

&m (5) , mmmm (6) , ±a« (7) . x/tm 

(8) , tVXWMm^tm (9) ^?>45„ T1S 
(l) <bS*tm« (2) *SRJH«**^i-* e TElfilfflt 

(3) ~_kiHi6u8S (5) tmm^^m^-r^ a x/a 

« (8) 14, SW«iil^M3t« (9) troPfl<DttEW 
tegKES-r-Siir^t^-So ^*co^ir(i N 

^J4, (2) irTEfaJgi (3) t<OK, *fc»4 

±B(6lJR (5) £39]«& (6) troWfcKitSiidS 

»*lv\ m i te^-rRtt®^ (2) ^jp^tcs^m 
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mn&mtcwamm mvt 2 7562 o e 

(*BB^Pfli£b«JgS:*A-rsftto9K:) , {B%St 

[0 0 5 3] JRS-feyUtt, TN (twisted nematic ) 
?BL STN (Supper Twisted Nematic) SSfcliHAN 

(Hybrid Aligned Nematic) ST?*>5 C t UV\ 
TN^tfeir/WO^^ h^te, 40M100' T*fc 

siiwsu, 5 0M9 0* -eabsrfc**e>K 

#£U<. 6 075^8 0' -CfcS^fc 
ttft«*>JB»*S*tS (An) i«6«tO«^ (d) £ 
com (And) <Dfitti\ 0. 17^10. 5nmXh%^ 
b*m^.V<. 0. 275^0. 4 vm-e3b%Z.£fc£t> 
£#*Ll\> STNlftSt/H^^^bftd, 180 
M3 60° -CfcS^i:dS#*b<, 2 20M270 

(An) tmghm<om^ (d) tosr (And) com 

0. 3Jbmi. 2Mmt^riW$K, 0. 
5 75^1. OMmtfc^r^^b^U^ HAN 

ffl«»-fe/utt, ^*coat«±-T?H:**A«*|ttau:aiek: 

5 0 -e*fi£fca*#si,i\, ttSJB^a#f***tt (a 

n) fciKaJi^ff* (d) (And) <D«tt, 

0. 175^1. 0/xm-e*>5r.t^Sf*b<, 0. 375 

^0. 8 j/m-efcsr t**se>ic»*bv^ ^ssrsa: 

[0 0 5 4] h hSItUSft***^] EI 2 

13:. ^ h*^ h^S«****^<Oft*W*J»«Sr 

(11), #OTmiHUJt (1 

2) . ^asw (13), a/4* (14) , rmm 
•ids), TEfRiiDt (is), m&m in), i 

(is). ±mmmm (19), (2 
0) , ±mm (21) i3j:vsitw±» (22) *k r 

wlHJw«*Sixfc«JSS:*-r« 0 Tlffi (11) *5itf 
±S« (2 1) f±, 

A^5>ft* c (11) **t|UinfftttJt (1 2) 

£ coital, TFT (2 3) as*9tfi*b*vcv*a 0 » 
£JB (17) f*. «*tZfettfe3Ui:©a^»^?>6 

60 fttssri, (24) let 
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t#e>h5o Tfc&ifc* (2 0) £l£(t3tt*?tnc. &m 
(13) <7*8®K[H]a£#tt5;i t-e, &JRg£t 
8(13) K:*ftt«*!WBS:##bTt>±v\ RltB&it/I 
(2 2) li. S«S6ih«1IB^ADx.-C, l£8£«lf£t>*LT 

[0 0 5 5] H3tt, ^h^^hSltSffi^/T^ 

1) , mmmmmmm o 2) . 

10 SW« (3 3) , X/AWl (3 4) . -R89§«« (3 
5) , TldftJgl (3 6) , KM (3 7) , .LBEfaigl 
(38). _b380J«ffi (39). JiK* (41) 
SM^itS (4 2) r.<DHSfc««Sixfc«IJgSrWi- 
& 0 7SS (3 1) iBj:t>*±S« (4 1) IS. 
*fcli^9^^s/^7^/wA^t>*So T&K (3 1) 
£^«£JlPi3if&^J8i (3 2) t^BB^tt, TFT (4 3) 
**9ftlt5)tltV^o ^/4« (3 4) 12. 

t b-Ct>«rtB$^rrt><tv\ KM (3 7) te. jfcfifc 

20 (4 4) »)M$ntV^t/u=¥^ y^fcjftii: — 

(3 9) (4 1) t<Z>B^tt, yy^y^vh!) 

2/^^ (4 5) ^9ttttb*lTV>5o KAHSlkJI (4 

2) 12, RltWJt*«^JJDx:T. BSK«tB1>*bTV^S 

[0 0 5 6] #3§|f?l£t£5 HJ2^oJ:t/El3 

(14) *5J;t; (34) tLTffifflt*#5o X/AWl* 

30 6-222350-^-. ^8-3 6 1 7 4^ 1^)10 

-2 6 8 3 00^ B1 0-29 2 1 7 5^, 010- 
293301-^-. B1 0-3 1 1 9 7 6^ IrI10-3 
1 9442^-, ^1 0-3 2 5 9 5 3^ Ir]10-33 
3 138^ 1^11 1 -3 8 4 1 0 *<D#^*teE*fe*Sfc 

[0 0 5 7] 

[H1KM1 (^—7*— v-3^*3J:UfaSf^JB!IS:) Vf 

40 V^T. ^V^y (M-15 0. (#0 

K) SrfflV^T, 8S4 5 0nm, 5 5 0nm^<tt> + 5 9 
0 nmlrjolt^ X — i>3 V (Re) ffi^SiJ^L 

^t1-^®rtC0g^BW*^]^ffitff^n x. ffiF^^g^ttJc 
SEft^T|6]<7>aSf*n y i3j:V«**Sl<OJBSf*n z ^: 
(nx-nz) / (nx-ny) ^fit^ff*L 

[0 0 5 8] (— f XOSIIS) 7^f/l/A(OM Xte— Y 
50 Xff (1 00 1DP§y. B*m&T.M («0 jR) Srffl^ 



23 



[0 0 5 9] (^yl^CDQflft, ^<DWW y-i^j^ 
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[ o o 6 o j mmm i ] 

[0 0 6 1 ] 
1^1] 











1 0 0fTfi«5 


loom 




7. 


7. 8®Sfe 




3. 9§iSM 


3. 




1. OfCfig* 


l. 09tft& 




2. 0 


2. ofras* 






4 8 1 f«i$ 


^ ^ / — /V 


3 9 MSB 


4 2®*g& 



[0 0 6 2] 
Htl] 



CH 



' ^ ya-'-cw* ch 3 
NH 

a 



CH 3 



[0063] m^nhntzm^mm h*—y% 5 ox;^ 
ss. FH025) 5r-ttSiibfc„ mm^vx, ftmmp 

(tfc) <SL #6 3) ^TigigLfc. 

[0 0 6 4] ^i\h<DY—ykEM^m^^^^m^. 

Lfco rtSro^^S9 6ium, *S5Jf 1 

AfcglitLfc. ^147 0^^3^. 12 0tt*55}L 



[0 0 6 5] J\sJ>.*u~-,V}£temxm-n 

^—V^-CSVM 3 0*Ci:bfc o 3m#SCWStiroa-yW 
30 (4#^(C1 3 0 c C(^D^T-#S J: 5^^Lfc 0 L/W 
Jtt*2. 5 <k&5£9t-S#H£Bi££rf^Lfc <) 

Lfct^^l. 45^T-feofc 0 Sfc, IflilOlp 

[0 0 6 6] C^MM 2 D 

Sr^fc, P*Btc(±IS^S:^P^, £». (2 5t) 
r3^«cMLfc 0 ^*9-^y/^^Sr. -7 0tl; 
X 6&fffl#;mVfr'&. 5 0 < ClrjJOMb«#LT^&# 

[00 6 7] 
[312] 
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(14) 

Iff 2^ : t/va-^rvw- 
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mam 










loostt® 




7. 








a. 9drft$ 




1. 


1. o*m& 






2. Oftfi^ 






3 2 7ftftS8 




1 2 2 


i 3 i n*m 




3 0. 5§t**B 


3 2. 7ffi& 




3 0. 5ft«P 


3 2. 7««» 


U»* <*ttg : 2 0nm) 


1. o*«& 





[0068] ftlC^feixfc^ffigffl K— T'Sr 5 Ot^C 
0 . 0 0 2 5mmCQi!g*R (tf?— /M± 
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